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In M. Gouy's treatment of this question, the function $ (so) is supposed to be ultimately periodic. In this case f(k) vanishes whenever k differs from one or other of the terms of an arithmetical progression; and the whole kinetic energy of the motion is equal to the sum of those of its normal components, as in all cases of vibration. The comparison of this method with the one adopted above, in which all values of k occur, throws light upon the nature of the harmonic expansion.
It is scarcely necessary to point out that vibrations started impulsively from rest divide themselves into two groups, constituting progressive waves in the two directions, and that the whole energy of each of these waves is the half of that communicated initially to the system in the kinetic form*. The application of (21) to (11), where
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as may be easily shown independently.   The intensity, corresponding to the limits k and k -f dk, is therefore
and this, since k and n are proportional, is of the form (5).
If an infinite number of impulses, similar (but not necessarily equal) to (8), and of arbitrary sign, be distributed at random over the whole range from — oo to + oo 3 the intensity of the resultant for an absolutely definite value of n would be indeterminate.    Only the probabilities of various resultants could be 'assigned.   And if the value of n were changed, by however little, the resultant would again be indeterminate.   "Within the smallest assignable range of n there is room for an infinite number of independent combinations. "We are thus concerned only with  an average, and the intensity of each component may be taken to be proportional to the total number of impulses (if equal) without regard to their phase-relations.  In the aggregate vibration, the law according to which the energy is distributed is still for all practical purposes that expressed by (5).
If we decompose each impulse (8) in the manner explained, we may regard the whole disturbance as arising from an infinite number of simultaneous elementary impulses. These elementary impulses are distributed not entirely at random; for they may be arranged in groups such that the members of each group are of the same sign, and are, as it were, aimed at the same point under a law of error ; while the different groups are without
* Theory of Sound, Yol. n. § 245.let a regiment of 1000 be chosen by lot, and let the deviation of the mean height of the regiment from that of the army be exhibited as the ordinate of a curve. If a second set of 1000 be chosen by lot, the new ordinate will bear no relation to the old. But if at each step but one man of the regiment be eliminated by lot, and one successor be chosen in the same way, the new ordiuate will be almost the same as the old one, and not until after a large number of steps (of the order of 1000) will the new ordinate become sensibly independent. If the abscissa be taken proportional to the number of steps (each finally treated as infinitesimal), the resulting curve will have the required property, and would exhibit a possible form for complete radiation. It seems not unlikely that the law is here the same as that obtained below on the basis of (8).
